During the daytime, plants capture the energetic proceeds of photosynthesis by building up a cache of starch granules. At night, plants can draw on their starch stores to fuel their metabolic needs. The most abundant component of starch, amylopectin, is a polymer composed of many short, highly branched chains of glucose molecules. The less abundant component of starch, amylose, has a simpler structure comprised of a single, unbranched chain of glucose molecules.
Interestingly, Seung and colleagues observed that PTST also localizes to starch granules, albeit only transiently. PTST localization at starch granules is defective in the absence of GBSS, suggesting the two proteins rely on each other to reach granules.
Seeking an explanation for how these two proteins affect each other's subcellular localization, the authors hypothsized that PTST may directly interact with GBSS. Consistent with this idea, analysis of sequence information for GBSS and PTST revealed that both proteins contain motifs called coiled-coils, which are known to mediate protein-protein interactions. Indeed, in vitro pull-down assays confirmed that PTST and GBSS bind to each other via their coiled-coil motifs, and immunoprecipitation experiments demonstrated that the two proteins could be pulled out together from intact plant cells. On the basis of these findings, Seung et al. concluded that the starch-binding ability of PTST allows this protein to localize to starch granules, and that thanks to its coiled-coil domain, PTST can bring GBSS along for the ride. Upon reaching the granule, PTST disassociates from both GBSS and starch, then relocalizes to the chloroplast stroma, while GBSS remains behind to synthesize amylose.
Taken together, these data reveal PTST to be important for amylose synthesis, expanding our knowledge of starch synthesis pathways in plants. This work may also prove important in other respects because until now, the only way to manipulate amylose levels in plants was to target GBSS directly. The identification of another component of the pathway promises another route to manipulating the relative amylose and amylopectin content of plants, with attendant implications for use of starches in both industrial and food science applications.
